much due to lesions of the cerebellum as to lesions of the afferent tracts leading to the cerebellum.
DIFFUSE sarcomatosis of the brain and spinal cord is a somewhat rare condition; the cases usually present considerable difficulty in diagnosis, and that about to be recorded was no exception to the rule.
The case presented many features which suggested meningitis, but the long duration, the marked optic neuritis, the progressive loss of sight and loss of hearing, with headache and vomiting, suggested the presence of some intracranial tumour. There were, however, no signs by which the tumour, if present, could be localized. The examination of the blood showed a leucocytosis, and it was thought by some that this might point to some chronic form of intracranial abscess. The result shows that this assumption was not justified.
The examination of the cerebrospinal fluid was suggestive of the presence of tumour, and if greater attention had been paid to the flakes of endothelial cells which were present, a correct diagnosis might have been arrived at, for on comparing these cells with those obtained from a scraping of the growth after death it was seen that they were strikingly similar, the only difference being that the cells obtained from the cerebrospinal fluid had an indefinite outline and a nucleus which was less distinct-probably due to some disintegration of the cells taking place in the cerebrospinal fluid.
The history of the case is as follows: D. M., a boy, aged 10, was the second of three children; the other two were healthy. In November, 1907, he was taken ill with influenza. He was ill for about fourteen days with sickness and headache, then he returned to school and reinained there for one month; he was, however, never quite well. He was sent home from school one day because he was sick; from this attack he again recovered, but he continued to have " sick" attacks till March, 1908, when his headaches became worse and he vomited three to four times a day. As he was steadily getting worse he was admitted to the Buchanan Hospital, St. Leonards-on-Sea, in April, and the diagnosis then provisionally made was tuberculous meningitis. He remained in hospital for eleven weeks, and many times was thought to be dying, and at the end of June he was taken home by his parents.
The following is a report of his condition kindly furnished by Mr. Frank H. Shaw: On admission he was complaining of headache and vomiting. He preferred to lie with his head under the bedclothes, and was very intolerant of light; he had commencing optic neuritis in both eyes. For days he would lie huddled up in bed, and then be quite bright again and try to get hold of something to read; his intellect was in no way impaired; at times the vomiting was very persistent; he gradually got worse, and the sight failed with increasing optic neuritis; his temperature never rose above 990 F., and pulse varied from 66 to 98; all the reflexes were exaggerated. Whilst in hospital he first had diplopia, and after his discharge the eyesight failed noticeably; the failure of sight first took place in the right and then in the left eye. About the beginning of July he began to lose the hearing of the right ear, and then the left ear became affected, and he was totally deaf about the end of July. Although he could neither see nor hear he was quite conscious, and would speak when he wanted anything, or wished to micturate, or had a desire to go to stool; he asked to feel things and asked the time. Since he could neither see nor hear, in order to know the time he counts one, two, three, four, &c., and when he comes to the hour his mother touches him. He is stated to have had pyrexia in the early stages of the disease, but recently his teinperature has been subnormal (96A4°F.). He was tested with tuberculin but failed to react. He was stated to have " fits " when moved; he has had about twelve in all. During the attacks the head was retracted and turned to the left; the eyes were turned up; after the fit he was more or less unconscious; the last fit occurred whilst being moved to hospital on August 5.
On admission to the Hospital for Sick Children, Great Ormond Street, the boy was very wasted. He lay on either side with the legs and arms flexed; the neck was stiff, but the head was not retracted; he resented 13 14 Batten: Diffuse Sarcomatosis of Brain and Spinal Cord any movement; he was quite blind and deaf to the loudest sounds. Sometimes he seemed quite unconscious and delirious, but more often he was quite aware of what was happening to him; he talked quite sensibly at times. There was slight weakness of the left side of the face (of a peripheral type). It was not possible to determine any weakness of the ocular muscles; the pupils were equal, generally rather dilated, but undergoing constant variation in size; it was doubtful whether they reacted to light owing to the hippus.
There was marked optic neuritis with swelling of 4 D. to 5 D. The arms and legs were moved in all directions, and there seemed to be no paresis of the limbs; the knee-jerks and ankle-jerks were not obtained; the plantar responses were flexor ; kernig's sign was present, and the abdominal reflexes were present and equal. Sensation was apparently perfect. The pulse was feeble, slow, and regular; respiration was quiet and temperature 970 F. The ears were examined by Mr. Waugh, who reported a large perforation in the left and some retraction of the inembrane in the right.
Lumbar puncture was performed and a clear fluid escaped under considerable pressure. Dr. Graham Forbes reported that on examination the fluid contained a faint trace of albumin; it did not reduce Fehling's solution, and, on examination of the centrifugalized deposit, was found to contain a scanty number of cells, lymphocytic and endothelial cells and flakes composed of endothelial cells. No organisms were seen and the fluid was sterile on culture. The examination of the fluid was in favour of tumour rather than meningitis. The blood was also examined by Dr. Forbes, who reported a leucocytosis of 26,000 per cubic mnillimetre.
The boy vomited on five occasions after admission to the hospital, but usually retained and swallowed his food well. He gradually passed into a drowsy condition and died on August 16, nine months after he was first taken ill.
Post-mortem Examination.-Brain: The dura mater was normal.
The pia-arachnoid membranes covering the vertex of the brain were somewhat opaque, but there was no flattening of the convolution. There was no evidence of growth on the vertex of the brain. On the under surface of the brain, especially in the region of the temporo-sphenoidal lobes, there was a diffuse growth involving the pia-arachnoid membrane and the superficial layers of the cortex. On section the growth can be seen extending in along the sulci with the pia-arachnoid, but no large mass of growth occurs in the substance of the cerebral hemisphere. There was a mnoderate degree of hydrocephalus.
Cerebellum: The whole surface of the cerebellum is to a greater or less extent covered by a diffuse growth of a pale pink colour. The growth is most extensive round the region of the fourth ventricle, and has the distribution which is commonly seen in posterior basic meningitis ( fig. 1) ; the lateral areas of the cerebellum are less affected than either the superior or inferior surfaces. The superior surface of the cerebellum is covered with a diffuse growth which cannot be separated from the pia mater and invades the cerebellar substance superficially ( fig. 3 ). On section through the cerebellum a diffuse growth is seen to occupy the middle lobe of the cerebellum, and this extends down into the fourth ventricle-in fact, the fourth ventricle is practically filled up _~~F IG. 1.
Photograph of the cerebellum, showing the growth in the region of the fourth ventricle, extending over the surface of the cerebellum and surrounding the medulla.
by growth. The ventral surface of the pons seems to be free from growth, but surrounding the medulla there is a thick layer of growth from 2 mm. to 3 mm. in thickness.
Spinal cord: Along the whole length of the spinal cord, both on the dorsal and ventral surface, but more extensive on the dorsal, there is a diffuse growth. The growth is rather less extensive in the thoracic than the cervical or lumbar region. The growth is soft and of a pale pink in colour. In parts it is nodular. On section the outline of the spinal cord can be seen fairly distinctly below the growth; but the growth different parts of the section; sometimes the cell elements, sometimes the areolar tissue predominates, but the growth is essentially of the same character wherever examined. The growth has the characters of a mixed-celled sarcoma. The growth tends for the most part to limit itself to the membrane, and does not infiltrate the cerebral or spinal substance, but this limitation is not absolute, and areas can be found in which the nervous tissue, cerebrum, cerebellum, and spinal cord _ . _ . . . . T .
"I';'
Neurological Section1 are infiltrated with growth. This feature is most marked in the spinal cord (fig. 2) , and especially in the region of the posterior roots, and the growth can here be seen carried in along the sheaths of the vessels. At but few places is the cord extensively affected, but in some parts both grey and white matter are involved.
The case bears a most close resemblance, both clinically and pathologically, to that reported by Stanley Barnes, and the conclusions deduced from that case are applicable to the present case. Diffuse sarcomatotic infiltration of the pia-arachnoid is an expression of sarcomatous infection of the cerebrospinal fluid as the result of some primary growth which lies exposed to the stream of cerebrospinal fluid. The distribution of the infection is strikingly similar to that found in meningococcal meningitis. N-14 17 18 Batten: Diffuse Sarcomatosis of Brain and Spinal Cord Griinbaum reported a similar case in 1906, and more recently Stursberg has dealt with diffuse metastatic sarcomatosis of the meninges, and points out that in some cases the symptoms may be those of a polyneuritis without any symptom pointing to meningeal affection. LITERATURE. BARNES. Brain, 1905, xxviii, p. 30. GRUNBAUM. Path. Soc. Trans., 1906 , lvii, p. 313. STURSBERG. Deutsch. Zeitschr. f. Nervenheilk., 1907 
DISCUSSION.
Dr. STANLEY BARNES (Birmingham) said he had had a case which closely resembled the one described by Dr. Batten. In the former the primary growth was in the frontal lobe, and had burst into the lateral ventricle; the spinal cord was enveloped with a mass of sarcoma much as in the case just described, excepting that the layer was thicker, probably owing to the patient's living longer after the dissemination occurred. In the present case there was very little involvement of the posterior root ganglia, whilst in his own the tumours there were almost as large as chestnuts, with nerve fibres running through them; this condition extended to the lowest roots of the cauda equina. Another fact which Dr. Batten had not especially mentioned was the presence of internal hydrocephalus, which had apparently been considerable, as the brain shown still had considerable distension of the ventricles; in his own case that was extreme. He had since had two other cases, specimens from which were now in the pathological museum of the University of Birmingham, showing the distribution of secondary growths through the medium of the cerebrospinal fluid. In one of them the distribution was backwards (against the normal flow of the fluid), the primary growth being in one lateral lobe of the cerebellum whilst the secondaries after the rupture into the fourth ventricle formed a series of knobs extending upwards into the lateral ventricles on both sides, even reaching forwards as far as their anterior horns. He believed the backw&ard distribution to be due to the partial stoppage or stagnation of the cerebrospinal fluid due to the pressure of the growth upon the outlet through the fourth ventricle. The exact nature of these disseminated growths seemed to vary. Very few had been recorded in the literature, and in none had he (at the time of publishing his own case) been able to find a suggestion of the real cause, as he believed, for this dissemination, viz., that the mass of sarcomatoius material around the medulla and cord had been caused by rupture of a tumour high up in the nervous system, which had thus "infected " the cerebrospinal fluid. Although he felt no doubt about it himself, it would be very satisfactory to be able to record it in other instances, especially as in the first few cases, at any rate, of this condition which had been published there had been demonstrated merely the diffuse sarcomatosis without the ruptured and "infecting " tumour.
Dr. FARQUHAR BUZZARD asked whether-any member of the Section had seen diffuse sarcomatosis of the central nervous system arising secondarily to tumour outside the bony canal which surrounded the central nervous system. It seemed strange that one not infrequently saw a diffuse sarcomatosis outside the vertebral column spreading into it along the lymphatics of the various spinal roots, but such cases did not seem to lead to diffuse sarcomatosis over the membranes, in the same way as the cases which had just been referred to. It looked as if there was much less tendency to the diffusion of the sarcomatous process when it was confined to those lymphatics of the spinal roots than when it had free access to the cerebrospinal fluid, a fact which suggested that there was no free communication between these two " fluid " systems.
The Pathology of Tabetic Amyotrophy. By S. A. KINNIER WILSON, M.B.' IN this brief communication it is not intended to enter minutely into the vexed question of the pathogeny of the amyotrophy of tabes dorsalis. I wish at present merely to describe succinctly the pathological findings in two cases of tabetic amyotrophy which I have had the opportunity of examining, and, in so far as they have a bearing on the pathogeny of the condition, to indicate concisely what their significance may be. The first case was in the National Hospital three years ago, under the care of Dr. Ferrier, and subsequently died outside. I am indebted to Dr. Ferrier for permission to refer to the clinical features of the case. For the second I am under an obligation to Dr. Gordon Holmes, who kindly placed the material at my disposal.
In each of the cases, in particular in the first, niuscular wasting was a pronounced feature. The first patient, indeed, presented all the clinical characteristics of the Aran-Duchenne type, beginning in the small muscles of the hands. The second case is of value inasmuch as the atrophy, beginning also in the small muscles of the hands, was very distinctly asynmmetrical. The unusual nature of this change enhances the interest of the pathological result.
'From the Neurological Research Deparbment, National Hospital, Queen Square, London.
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